Effect of SU11248 on gastrointestinal stromal tumor-T1 cells: enhancement of growth inhibition via inhibition of 3-kinase/Akt/mammalian target of rapamycin signaling.
SU11248 is an orally available type III and V receptor tyrosine kinase inhibitor. Clinical studies have shown the efficacy of SU11248 in individuals with gastrointestinal stromal tumors (GIST); however, the molecular mechanisms by which SU11248 inhibits the proliferation of these tumor cells remains to be fully elucidated. Taking advantage of GIST-T1 cells, which possess an activating mutation in exon 11 of the c-KIT gene, we examined the medicinal action of SU11248 in GIST cells. Clonogenic and MTT assays showed that SU11248 potently inhibited the proliferation of GIST-T1 cells with IC50 of approximately 1 nM and 40 nM, respectively. SU11248 (10 or 20 nM, 48 h) activated caspase-3 and induced apoptosis of GIST-T1 cells as measured by caspase assay, annexin V staining and cleavage of poly (ADP-ribose) polymerase. Western blot analyses found that SU11248 blocked autophosphorylation of c-KIT in association with inhibition of its downstream effectors, including Akt and extracellular signal-regulated kinase, but not signal transducers and activators of transcription. Interestingly, when phosphatidylinositol 3-kinase/Akt/mammalian target of rapamycin signaling was blocked simultaneously by either LY294002 or rapamycin, growth inhibition mediated by SU11248 was potentiated. Taken together, this study supports clinical studies of SU11248 for individuals with GIST, and the combination of SU11248 and inhibitors of 3-kinase/Akt/mammalian target of rapamycin signaling represents a promising novel treatment strategy.